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BY ALEX  B. NOVIKOF~'*  AND S. J. HOLT.~ From Albert Einstein College of Medicine, 
Yeshiva University, New York, and Courtauld Institute  of Biochemistry, Middlesex 
Hospital Medical School, London, England.§ 
In  1952,  Holt  and  Withers  (1)  de- 
scribed  esterase-rich  intracellular  bodies 
in rat kidney and liver. In kidney, these 
bodies  were  spherical  and  were  present 
chiefly  in  the  proximal  convoluted  tu- 
bules.  In  liver,  they  appeared  to  be 
more  irregular  and  were  aligned  along 
the bile canaliculi. 
The  indoxyl  method  used  for  the 
demonstration  of  this  enzyme by  Holt 
(2)  has  recently been  further  improved 
through  the  use  of  5-bromo-4-chloro- 
indoxyl  acetate  as  substrate.  This  sub- 
strate,  like  the  5-bromoindoxyl acetate 
used  earlier  (1),  provides  for  the  vis- 
ualization  of  these  intraceUular  bodies, 
but  with  greater  precision  (3).  In both 
procedures  Holt  utilized  tissue  fixed  in 
formol-calcium. Pearse  (4)  has observed 
that  frozen-dried  sections  showed  the 
esterase-rich  bodies  and  Holt  (unpub- 
fished  experiments)  has  seen  them  fol- 
lowing a  wide  variety  of fixatives.  We 
wish here  to  record  the  observation  of 
their presence in tissue fixed  in buffered 
osmium  tetroxide  (currently  regarded 
as excellent  for  the preservation  of  the 
fine structure  of cells),  and the survival 
of  the  dye  during  alcohol  dehydration, 
benzene  clearing,  and  paraffin  embed- 
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ding.  Novikoff, Burnett,  and  Gfickman 
(5)  have  reported  that  appreciable 
esterase  activity  survived  brief  osmium 
fixation, in both kidney and liver. 
Small pieces of tissue,  quickly excised 
from  anesthetized  rats  (ether),  were 
fixed  in cold  1 per  cent osmium tetrox- 
ire-0.025  ~  phosphate  buffer,  pH  7.4, 
for  10  minutes,  and  rinsed  three  times 
with  cold Tyrode's solution.  They were 
then incubated in the 5-bromo-4-chloro- 
indoxyl  acetate  medium  of Holt  (3)  at 
approximately  35  °  C.  for  3  hours, 
rinsed  in  0.25  ~  saline,  dehydrated  in 
ethyl, alcohol  ,  cleared  in  benzene,  em- 
bedded in paraffin, and sectioned. 
In  both  organs,  penetration  of  ma- 
terials  appeared  to  be  limited  to  the 
outer  layer  of  cells,  where  the  typical 
blue-green  color  characteristic  of  the 
esterase  reaction  developed  strongly. 
The rate of color development was much 
less  than  in  tissues  similarly  treated 
following  fixation  for  24  hours  in  cold 
formol-calcinm, but the localization was 
the same. After either osmium tetroxide 
or  formol-calcium  fixation,  the  color 
survived  dehydration,  clearing,  paraffin 
embedding, and mounting in balsam. 
The  typical  spherical  bodies  of  kid- 
ney are seen in Fig. 2. The pericanalicular 
bodies of liver,  showing their  spheroidal 
nature  (3), are seen in Fig. 1. 
The  demonstration  of  these  esterase- 
rich  bodies  in  osmium-fixed  tissue 
strengthens the conclusion that they are 
true intracellular structures. It may also 
lead to the study of esterase localization 
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in  the  fine  structures  revealed  by  the 
electron microscope. 
We are  grateful to  Miss  Bertha  Masek 
for  preparation  of  the  sections  and  Mr. 
Milton Kurtz for the photomicrography. 
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EXPLANATION  O1~ PLATE 21 
FxO. I. Liver of rat. The tissue  following fixation  in osmium tetroxide,  incubation for 
esterase,  and paraffin  embedding, was sectioned at  3 #. The resulting  sections  were mounted 
in balsam, without counterstain and photographed with a red interference  filter  (650 n~u). 
The cells  shown in the photograph were near the periphery of the tissue  block and intra- 
cellular  bodies are visible  in them. The section is too thin to give more than a suggestion 
of the pericanalicular  arrangement of the bodies. X  1710. 
Fro. 2. Kidney of  rat.  Treated and photographed as  the liver,  but sectioned  at 5 ~. 
Penetration is limited to the outer cells  (top of photograph) which show deeply stained 
sphericsl bodies of variable size. Erythrocytes are present in the extratubuhr spaces; they 
showed no indigo stain. X  400. THE  JOURNAL OF 
BIOPHYSICAL AND  BIOCHEMICAL 
CYTOLOGY 
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